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EXPLANATION GEOLOGIC MAP SYMBOLS ?1em|]er1\t1concre‘ntrat1‘ons ﬂe sho:m by _\F:ctorstthat radiatzif;‘gmdt:\etsagh : e
ocalities shown as small circles. e vectors are subdivided into three lengths
Cu Geochemical sample site--Vector diagram centered around sample that approximate the 90th, 95th, and 98th percentile distributions of the log-
Tocality showing anomalous concentrations of eight selected e CONTACT--Dotted where concealed normalized data. Three elements, silver, arsenic, and molybdenum, are strongly
& Mo elements. Each vector of the eight-sided star represents a censored, that is the shape of the distribution of these elements is artificially
specific element, and the length of the vector indicates the limited by the sensitivity of the analytical method. The rest of the selected
concentration range of that element present in the sample. ,%,3 FAULT--Dotted where concealed; queried where probable. elements approximate a log-normal distribution that is positively skewed. The
Concentration ranges are indicated on the histograms in U, upthrown side; D, downthrown side. Arrows indicate resulting star diagrams not only show the presence of anomalous concentrations of
figure 1 relative lateral movement these elements, but can also be used to indicate the geochemical signature of
particular types of mineral deposits. These signatures are indicated by patterns
Ni Ag in the individual stars representing suites of elements characteristic of
e« THRUST OR HIGH-ANGLE REVERSE FAULT--Dotted where concealed: particular types of mineral deposits. Clusters of similar stars on the
7 sawteeth on upper plate . geochemical map may represent one or more deposits having large areal exposure.
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it Lower INTRODUCTION semiquantitative analysis of geologic materials: U.S. Geological Survey = . o b
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NS Conservation Act (ANILCA, Public Law 96-487) to survey certain Federal lands to deposits in the western part of southern Alaska: U.S. Geological Survey o S 4 12
determine their mineral resource potential. Results from the Alaska Mineral Open-File Report 77-169-F, 39 p. l_ — = — T
Resource Appraisal Program (AMRAP) must be made available to the public and be Motooka, J.M., and Grimes, D.J., 1976, Analytical precision of one-sixth order ~Nowo o o ©©NOWbOOOOOQOOOO
Wy #PPEY‘ . TRIASSIC submitted to the President and the Congress. This report presents the results of semiquantitative spectrographic analysis: U.S. Geological Survey Circular R RN § § § § § § VT2 s3RER 3 e e s S B e - g Frra8BKoB0SS8
riassic a geochemical survey of the Ugashik, Bristol Bay, and western Karluk quadrangles, 738, 25 p. v -2 2 o A .
Alaska. ; ; Ward, F.N., Nakagawa, H.M., Harms, T.F., and Van Sickle, G.H., 1969, A L
Upper PERMIAN The geologic setting of the study area, on the Alaska Peninsula, is that of Atomic-absorption methods of analysis useful in geochemical exploration: ppm Copper (Cu) ppm Molybdenum (Mo) ppm Silver (Ag) ppm Lead (Pb)
Pls Permian a volcanic arc. At least two-thirds of the study area is covered either by U.S. Geological Survey Bulletin 1289, 45 p.
Quaternary alluvial and glacial deposits or by Quaternary volcanic rocks. The Wilson, F.H., and O'Leary, R.M., 1986, Maps and tables showing data and analysis
Pacific Ocean side of the study area is predominately underlain by Jurassic, of semiquantitative emission spectrometry and atomic-absorption spectrometry
Cretaceous, and Tertiary marine and nonmarine clastic sedimentary rocks that are, of rock samples, Ugashik and western Karluk quadrangles, Alaska: U.S.
DESCRIPTION OF MAP UNITS in places, intruded by, or covered by, Tertiary diorite and quartz diorite and Geological Survey Miscellaneous Field Studies Map MF-1539-C, scale
associated extrusive equivalents. The geologic base map is from Detterman and 1:250,000.
SURFICIAL DEPOSITS AND SEDIMENTARY ROCKS others (1983). Geologically, the area is favorable for the occurrence of base- 1987, Tables showing analyses of semiquantitative spectrometry and atomic-
and precious-metal deposits, in particular for disseminated sulfide deposits absorption spectrophotometry of rock samples collected in the Ugashik,
Qs SURFICIAL DEPOSITS (HOLOCENE AND PLEISTOCENE) - Unconsolidated alluvium, alluvial fans, and glacial, associated with calc-alkaline porphyrys. Contact-metamorphosed rocks and Bristol Bay, and western part of the Karluk quadrangles, Alaska: U.S.
marine, lake, swamp, eolian, iand landslide deposits; mainly silt, sand, gravel, pumice, and rock hydrothermally altered rocks are common near Tertiary volcanic-plutonic centers, Geological Survey Open-File Report 87-419, 35p.
fragments most of which are exposed in the southeastern part of the study area (Detterman
g and others, 1983). MacKevett and Holloway report known areas of mineralized rock N
b : : te; : at Puale Bay and Cape Kubugakli in the Karluk quadrangle (MacKevett and Holloway,
Tb1 BEAR LAKE FORMATION (MIOCENE) - Sandstone, siltstone, shale, minor coal, and conglomerate; nonmarine 1977, p. 16), as well as several cc(;pper-m]ybdenum and molybdenum porphyry L  § T e \
N ; . systems in the Ugashik quadrangle (MacKevett and Holloway, 1977, p. 35). At the
Tt TOLSTgI fORMgION ](EOCFN]E AQD PALEOCE:E)Hngandstone, conglomerate, siltstone, shale, coal, and tuff; time thei field studies were in progress, Bear Creek Mining Company was actively b o i \
PRTOEALIY YOICANICIRILIE S0R (iwme evaluating the mineralization at the Mike and Rex prospects. 210 T — 210 o R -
) Al . L A reconnaissance exploration geochemical study was undertaken during the
HOODOO AND CHIGNIK FORMATIONS, UNDIVIDED (UPPER CRETA‘EEOUS) e B si oo rhythm]?a”y 1979 and: 1980 field seasons. Two different media were sampled: (1) stream TABLE 1.--Statistical summary of stream-sediment data, Ugashik, Bristol Bay, and western Karluk quadrangles, Alaska "o F A 180
bedded siltstone and sha]ef minor thin sandstone,_deep—water marine. Chignik Formation: sediments, and (2) heavy-mineral concentrates panned from the stream sediments. el 140 i e
sandstone, conglomerate, siltstone, and shale; mainly shallow marine The minus-80-mesh stre?m-sedimer]nt mediur;\ reflects ghanges in bedrock geology and [Method of analysis: semiquantitative emission spectrography; values rejorted in ppm except for Mg, Ca, Fe, and Ti which are 1L i B
: S * . - .
Kdsn STANIUKOVICH AND NAKNEK FORMATIONS, UNDIVIDED (LOWER CRETACEOUS AND UPPER JURASSIC) - Staniukovich gy i nﬁﬁagﬁit?c‘?rﬁﬁﬁﬁn byt ‘r":as;fgfngﬁ?’_‘gg:ggn'::::?;;gggm rock, reported in percent; *analysis by atomic absorption. Leaders (--) denote no data.] o, I: ” 130 ol I
Formation of Late Jurassic and Early Cretaceous age: thin-bedded feldspathic s§ng;§ong,d§oznnn1y concentrates the ore-related minerals present and may be useful in delineating Data based on Percentile distribution g PN N /o 80 A~
Taumontitic; minor siltstone and shale. Naknek Formation of Late Jurassic age: X in-be ek . areas of poorly exposed or buried mineralized rock. A total of 585 minus-80-mesh the qualified based on samples A 100 — r\ L 130
sandstone, siltstone, and dark shale with Timestone concretions in upper Eqrt. kas?wi arkosic stream-sediment samples were collected from active channels of first- and Daent 1ak fon Data based on the unqualified population analyzed o AN =
sandstone and conglomerate 1n.1ower part; abundant gran1t1c-_ and metamorphic-rock clasts in second-order streams (at 1:63,360 map scale), each draining 5-16 km°. Analyses
conglomerate. Upper part marine; lower part nonmarine fluvial were carried out by the semiquantitative spectrographic method described by Number of Samples Number Range Geometric Geometric Arithmetic Standard - » ™ > 707 e
y : . . Grimes and Marranzino (1968) and Motooka and Grimes (1976); supplementary of of mean deviation mean deviation (>.; (&) o >
Js SHELIKOF FORMATION (MIDDLE JURASSIC) - Dark siltstone and shale with 11mes§or.1e concretions, sandstone, determinitions of copper, lead, and zinc were made by atomic absorption (Ward and Element DRl NZ |_3 G4 values values 90th 95th 98th = 2 [8 E o
and conglomerate; nonmarine to near-shore marine, and deep-water turbidite others, 1969). A detailed description of the geochemical sampling, sample w 60 lg 60 S 60 — 2 110
. . preparation, and analytical methods utilized in the reconnaissance study was Mg 1.000 0 0 0 585 0.3-10 k: 1.6 1 0.91 2.9 3.5 3.9 = e ] (e} [_ g
Jk KIALAGVIK FORMATION (MIDDLE AND LOWER JURASSIC) - Sandstone, S1]tst0ne, mUdStone, and Sha]e; ma1n]y preser'te" a]ong with the tabulated geochem*‘ca] data and samp]e ]oca]-‘ty maps, in Ca 1.000 0 0 0 585 0.15-5 1. 1.7 1 0.71 2.6 3.2 3.6 0 w w c
shallow water marine Detra and others (1981). Fe 0.979 0 0 12 573 1-20 5. Bel 7 4, 16 17 - g 50 E 50 E 50 — w 100 A
. ; This report is one of a series of three reports that graphically present Ti 0.730 0 0 158 427 0.15-1 0 1.8 0.66 0 - -- - T e [is
. " s
Jt TALKEETNA FORMATION (LOWER \]URASSIC) - Tuffaceous sandstone, siltstone, and 11mest0ne; minor bedded tuff selected geoehwica] and minera]ogica] data in map format. This report presents (1'% p
. ’ ’ the geochemical results from analyses of the minus-80-mesh stream sediments, B 0.971 0 17 0 568 10-700 25 2.2 39 60 73 110 220 40 40 40 — s 40 —
Pls LIMESTONE (UPPER PERMIAN) - Light-gray massive crystalline limestone MF-1539-6 (Frisken, Church, and others, 1988) presents the geochemical results Be 0.552 5 256 0 324 1.0-1.5 1 1.1 1 0.09 - - - -
SEDIMENTARY AND VOLCANIC ROCKS from analyses of the nonmagnetic heavy-mineral concentrates panned)from the :r (1)8(9)(3) g 3 g ggsl, 1;:)0—27,00&)(;) 3;8 %g gig ggg ?gg ;gg lll,igg a ) s -
stream sediments and MF-1539-H (Frisken, Church, and Willson, 1988) presents a 5 -2, . s &
’ 1 x mineralogical distributions based on microscopic identification of mineral grains La 0.284 250 169 0 166 20-100 25 1.4 28 14 26 36 52 =
R1v LIMESTONE AND VOLCANIC ROCKS (UPPER TRIASSIC) - Light- to dark-gray thin-bedded to massive limestone, from the nonmagnetic heavy-mineral-concentrate samples. An interpretive report Y 1.000 0 0 0 585 10-70 28 1.4 30 1 46 52 56 a - a a
limestone conglomerate, and basalt (Church and others, in press) delineates selected areas of interest within the Ir  0.993 0 0 4 581 15-1,000 120 87 150 120 270 360 580 20 4§ 20 - 20 — E 20 e
study area, interprets the significance of the geochemical and mineralogical o ¢ o o
VOLCANIC ROCKS signatures of these anoma1ou3 areaz, andtexp;a;ns hg: tt)e:e siggeiltures migh'g aﬁ (l)ggg 8 g g ggg 5(1)0;_’1[5)80 ggg ig N zgg 7%8 5 38(7) . 833 & 788 5 = o E i E - E
; relate to mineral systems and ore-deposit models. e interpretive report is . -9, . ’ s s s ) -
Qv VOLCANIC ROCKS (HOLOCENE AND PLEISTOCENE) - Block and ash flows, debris flows, volcanic mud flows, based on a study of all of the data available to the authors: the stream- v 1.000 0 0 0 585 50-7,000 320 2.0 450 660 760 1,100 2,300 e e 5 E
cinder cones, and andesitic and dacitic lava flows; includes minor hypabyssal rocks sediment geochemistry presented in this report, the mineralogy (MF-%539-H; Cr 0.998 0 1 0 584 10-1,000 79 1.9 100 99 170 240 360 2 S S z.—l_ _rT
Frisken, Church, and Willson, 1988) and geochemistry (MF-1359-G; Frisken, Church, Ni 1.000 0 0 0 585 5-300 30 1.8 37 30 71 99 130
VOLCANIC ROCKS (PLIOCENE TO OLIGOCENE) - Basalt, andesite, and dacite lava flows, volcanic breccia, and others, 1988) of the nonmagnetic heavy-mineral concentrates panned from Co 0.998 1] 1 0 584 5-300 18 1.8 22 20 36 44 66 ©co®29229022833888838 °2owg2290829883883 ©weoN~owoo00 2000 e ©Lo~o®o0008288203
and rubble flows; locally includes hypabyssal rocks stream sediments, rock geochemical data (MF-1539-C; Wilson and O'Leary, 1986, Cu 1.000 0 0 0 585 10-1,000 42 2.0 59 86 110 170 270 3 SRR R R EEE . e & @ w0~ v L e v ceeas e
1987), the geologic map of the study area (MF-1539-A; Detterman and others, ag* gggg 532 1% g Sgg g-{gg 28 & %g Iilz gg 55 72 ; lgg - :4 e : 3
Tm MESHIK FORMATION (OLIGOCENE AND EOCENE) - Basalt flows, volcanic rubble flows, and lahars; locally 1983), the magnetic anomaly map of the study area (MF-1539-D; Case and others, . - . . -- . ppm Cobalt (Co)
i i i k 1988), relevant published mineral occurrence maps and data compiled from Pb 0.763 6 132 0 447 10-500 13 17 17 29 23 34 53 . : .
i s i i refez-ences (Cobb‘.’ 1978, 1980, 1981), and published mineral assessment studies of Pb* 1.000 0 0 0 585 5-340 15 1.7 18 19 25 36 55 ppm Zinc (Zn) ppm Boron (B) ppm Nickel (Ni)
INTRUSIVE ROCKS the contiguous Chignik and Sutwik quadrangles to the south (Cox and others, 1981). Ag 0.043 514 46 0 25 0.5-10 0.87 2.0 1.3 1.9 - -- 0.8
A statistical summary of the stream-sediment geochemical data set and Zn 0.106 203 320 0 62 200-5,000 250 157 340 620 S = 320
Taqd QUARTZ DIORITE (PLIOCENE TO OLIGOCENE) - Agripina Bay pluton; hornblende-biotite and pyroxene- selected percentiles are given in table 1. No data are reported in the table for In*  1.000 0 0 0 585 10-2,400 60 1.6 /1 110 100 130 210
2 biotite quartz diorite; medium to coarse grained ' the elements gold, antimony, tin, and thorium because there were no determinant As 0.003 583 0 0 2 200 - -- 200 - = = o
i values. For the elements bismuth and tungsten there were only a few qualified 1 (OR) 1 " " e darraea i SN " : " THEE " " . Figure 1. Histograms showing the distribution of values determined for the eight
i - Diori iori i i data, and for cadmium only one value of 20 ppm was reported (Detra and others, Detection ratio (DR) is the number of uncensored values divided by the total number of samples analyzed for a given element. elements shown on the accompanying map. The element concentrations were
Ti INTRUSIVE ROCKS (PLIOCENE TO OLIGOCENE) - Diorite, quartz diorite, hypabyssal andesite and dacite 1981). The data for eigh{ elements, selected to reflect sulfide mineralization gN is the number of samples in which concentrations could not ge deie:(eictgd athgh: lowe; det:;mn:'t‘io? Hmi:.t el plotted after the data were log-normalized. The length of the vectors shown
= i ined, hornb d biotite bearing; expected in this geologic environment, are shown on the stream-sediment L is the number of samples in which concentrations could be observed, but which are less than the lower determination limit. on each histogram indicates the concentrations of each element plotted on
- QUART;ZmEiogpihé”l{?gtEa;-%netgbi‘gﬁ ggﬁgzség%hm?ﬁﬂwm Nl et i i atuaie | " geochemical map. Histograms of these data are shown in figure 1. Anomalous 4G is the number of samples in which concentrations could be observed, but which are greater than the upper determination limit. the map.
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